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Abstract 
Purpose 

To provide a type of image sensor having the width of the document to enable direct 
reading. 
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Constitution 

A type of image sensor characterized by the following facts: the image sensor has at least 
individual electrodes, a common electrode and photosensitive elements formed on an insulating 
substrate; in this image sensor, the photosensitive elements have a photoconductive film 
containing oxytitanium phthalocyanine and a compound having the following formula as 
effective components. 




Claims 

1. A type of image sensor characterized by the following facts: the image sensor has at 
least individual electrodes, a common electrode and photosensitive elements formed on an 
insulating substrate; in this image sensor, the photosensitive elements have a photoconductive 
film containing oxytitanium phthalocyanine and a compound having the following formula (1) as 
effective components: 

Formula (1) 
[Structure 1] 

** 

where, X represents -CH2CH2- or -CH=CH-; Ri and R2 represent alkyl groups, aromatic 
ring groups or heterocyclic groups; R3 and R4 represent hydrogen atoms, alkyl groups, alkoxy 
groups or halogen atoms; R5 represents a hydrogen atom, alkyl group, alkoxy group, halogen 
atom or nitro group. 

2. A type of image sensor characterized by the following facts: the image sensor has at 
least individual electrodes, a common electrode and photosensitive elements formed on an 
insulating substrate; in this image sensor, the photosensitive elements have a photoconductive 
film containing oxytitanium phthalocyanine and a compound having the following formula (2) as 
effective components: 

Formula (2) 
[Structure 2] 



Rt Br 
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where, Ai\ and Ar 2 represent optionally substituted aromatic rings; Re and R7 represent 
hydrogen atoms, alkyl groups, aralkyl groups or aryl groups; Rg represents a hydrogen atom, 
alkyl group, alkoxy group, or halogen atom. 

3. A type of image sensor characterized by the following facts: the image sensor has at 
least individual electrodes, a common electrode and photosensitive elements formed on an 
insulating substrate; in this image sensor, the photosensitive elements have a photoconductive 
film containing oxytitanium phthalocyanine, a compound having the following formula (1) and a 
compound having the following formula (2) as effective components. 

Formula (1) 

[Structure 3] 

Ri ^ B 

where, X represents -CH 2 CH 2 - or -CH=CH-; Ri and R 2 represent alkyl groups, aromatic 
ring groups or heterocyclic groups; R3 and R4 represent a hydrogen atoms, alkyl groups, alkoxy 
groups or halogen atoms; R 5 represents a hydrogen atom, alkyl group, alkoxy group, halogen 
atom or nitro group: 

Formula (2) 

[Structure 4] 

H. Kt 




where, Ari and Ar 2 represent optionally substituted aromatic rings; R6 and R 7 represent 
hydrogen atoms, alkyl groups, aralkyl groups or aryl groups; Rg represents a hydrogen atom, 
alkyl group, alkoxy group, or halogen atom. 

4. The image sensor described in Claim 1, 2 or 3 characterized by the fact that the 
oxytitanium phthalocyanine is an oxytitanium phthalocyanine of the I crystal type and has a high 
peak at a Bragg angle 29 ± 2° of 9.0°, 14.2°, 23.9° and 27.1° with respect to the characteristic 
CuK X-ray diffraction. 

5. The image sensor described in Claim 1 characterized by the fact that the photosensitive 
elements have a photoconductive film containing oxytitanium phthalocyanine and a stilbene 
compound represented by formula (1) dispersed in the same layer. 
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6. The image sensor described in Claim 2 characterized by the fact that the photosensitive 
elements have a photoconductive film containing oxytitanium phthalocyanine and a fluorene 
compound represented by formula (2) dispersed in the same layer. 

7. The image sensor described in Claim 3 characterized by the fact that the photosensitive 
elements have a photoconductive film containing oxytitanium phthalocyanine, a stilbene 
compound represented by formula (1) and a fluorene compound represented by formula (2) 
dispersed in the same layer. 

8. The image sensor described in Claim 1 characterized by the fact that the photosensitive 
elements have a photoconductive film with a laminated structure composed of a layer containing 
dispersed oxytitanium phthalocyanine, and a layer containing a dispersed stilbene compound 
represented by formula (1). 

9. The image sensor described in Claim 2 characterized by the fact that the photosensitive 
elements have a photoconductive film with a laminated structure composed of a layer containing 
dispersed oxytitanium phthalocyanine, and a layer containing a dispersed fluorene compound 
represented by formula (2). 

10. The image sensor described in Claim 3 characterized by the fact that the 
photosensitive elements have a photoconductive film with a laminated structure composed of a 
layer containing dispersed oxytitanium phthalocyanine, a layer containing a dispersed fluorene 
compound represented by formula (2) dispersed in it, and a layer containing fluorene compound 
represented by formula (2). 

Detailed explanation of the invention 
[0001] 

Technical field of the invention 

The present invention pertains to a type of image sensor. 

[0002] 
Prior art 

Image sensors with a photoconductive material in the photosensitive elements are small 
in size and highly reliable, and they can be mass-produced easily and cheaply. Consequently, 
they have been widely used in fax machines and other image reading devices. 

[0003] 

The prior art contains examples of photosensitive elements made of cadmium sulfide and 
amorphous silicon as described in Japanese Kokai Patent Application Nos. Sho 59[1984]-54373, 
Sho 59[1984]-1 12651, Sho 59[1984]-1 10177, etc., and photosensitive elements made of P-C-Si 
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as described in Japanese Kokai Patent Application No. Sho 58[1983]-118116, as well as those 
made of CdSe, Se-As-Te, etc. in addition of cadmium sulfide and amorphous silicon as described 
in "Nikkei Electronics" (April 26, 1982). 

[0004] 

However, using the aforementioned photoconductive materials, it is difficult to form 
large photosensitive elements in image sensors due to problems in the film forming method, 
photosensitive characteristics, etc. When the document is read, it is necessary to make use of a 
contracting optical lens. In order to guarantee the focal distance, the overall size of the image 
read device increases, which is undesirable. 



[0005] 

Problems to be solved by the present invention 

The purpose of the present invention is to provide a type of image sensor having the 
width of the document to enable direct reading. 

[0006] 

Means to solve the problems 

The present invention provides a type of image sensor characterized by the following 
facts: the image sensor has at least individual electrodes, a common electrode and photosensitive 
elements formed on an insulating substrate; in this image sensor, the photosensitive elements 
have a photoconductive film containing oxytitanium phthalocyanine and a compound having the 
following formula ( 1 ) as effective components: 

Formula (1) 

[Structure?] 




1U 

where, X represents -CH 2 CH 2 - or -CH=CH-; Rj and R 2 represent alkyl groups, aromatic 
ring groups or heterocyclic groups; R3.and.-R4 represent hydrogen atoms, alkyl groups, alkoxy 
groups or halogen atoms; R 5 represents a hydrogen atom, alkyl group, alkoxy group, halogen 
atom or nitro group. 



[0007] 

Also, the present invention provides a type of image sensor characterized by the 
following facts: the image sensor has at least individual electrodes, a common electrode and 
photosensitive elements formed on an insulating substrate; in this image sensor, the 
photosensitive elements have a photoconductive film containing oxytitanium phthalocyanine and 
a compound having following formula (2) as effective components: 

Formula (2) 

[Structure 8] 




where, Ar\ and Ar 2 represent optionally substituted aromatic rings; R$ and R7 represent 
hydrogen atoms, alkyl groups, aralkyl groups or aryl groups; Rg represents a hydrogen atom, 
alkyl group, alkoxy group, or halogen atom. 

[0008] 

In addition, the present invention provides a type of image sensor characterized by the 
following facts: the image sensor has at least individual electrodes, a common electrode and 
photosensitive elements formed on an insulating substrate; in this image sensor, the 
photosensitive elements have a photoconductive film containing oxytitanium phthalocyanine, a 
compound having following formula (1) and a compound having following formula (2) as 
effective components: 

Formula (1) 

[Structures] 



B* 




where, X represents -CH 2 CH 2 - or -CH=CH-; Rj and R 2 represent alkyl groups, aromatic 
ring groups or heterocyclic groups; R 3 and R4 represent hydrogen atoms, alkyl groups, alkoxy 
groups or halogen atoms; R 5 represents a hydrogen atom, alkyl group, alkoxy group, halogen 
atom or nitro group. 
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Formula (2) 
[Structure 6] 

ktt PS— \ 

^ >-®-® 

where, Ari and Ar 2 represent optionally substituted aromatic rings; R6 and R7 represent 
hydrogen atoms, alkyl groups, aralkyl groups or aryl groups; R 8 represents a hydrogen atom, 
alkyl group, alkoxy group, or halogen atom. 

[0009] 

In the above representations, examples of alkyl groups include methyl, ethyl, propyl and 
other groups; examples of aralkyl groups include benzyl, phenethyl, naphthylmethyl, and other 
groups; examples of aromatic groups include phenyl, naphthyl, and other groups; examples of 
heterocyclic groups include pyridyl, quinolyl, thienyl, furyl, and other groups; examples of 
alkoxy groups include methoxy, ethoxy, propoxy, and other groups. These groups may have 
substituents, such as methyl, ethyl, propyl, and other alkyl groups, methoxy, ethoxy, propoxy, 
and other alkoxy groups, fluorine, chlorine, bromine, iodine, and other halogen atoms, and the 
nitro group. In addition, examples of the aromatic rings include benzene ring, and naphthalene. 

[0010] 

The present inventor researched the photoconductive material for the photosensitive 
elements using oxytitanium phthalocyanine in order to prepare the image sensor having the size 
of the document width that enables direct reading. As a result,, the following was found: 
compared with photoconductive films made of oxytitanium phthalocyanine alone, oxytitanium 
phthalocyanine and a stilbene compound and/or a fluorene compound, especially made of I-type 
oxytitanium phthalocyanine and a stilbene compound and/or fluorene compound, has a high 
mobility of carriers, improved response speed, a lower SN ratio in repeated use, and improved 
optical memory characteristics under intensive exposure, so that it can be better used as a 
photoconductive material for photosensitive elements. As a result, the present invention was 
reached. 

[0011] 

In the following, the constitution of the image reading device using the image sensor of 
the present invention will be explained. Figure 3 is a schematic diagram illustrating an example 
of the image reading device using the image sensor of the present invention. The image reading 
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device in this example has illuminating light source (8), rod lens array (10) as a light guiding 
system, and image sensor (9) having photosensitive elements set in an array configuration. Also, 
required but not shown are a read circuit and a scanning circuit for driving the image sensor. The 
light emitted from illuminating light source (8) is reflected from document (7), and it passes 
through rod lens array (10) and is irradiated on image sensor (9). The read circuit of said image 
sensor (9) is used to read the information of document (7). There are two systems for reading, 
that is, a real-time system and charge storage system. 

[0012] 

Figure 4(A) is a circuit diagram illustrating an example of the read circuit of the real-time 
system. Figure 4(B) is a circuit diagram illustrating an example of the read circuit of the charge 
storage system. 

[0013] 

In Figure 4(A), photosensitive elements (17) of image sensor (9) have an arrangement in 
which the cathodes of blocking diodes (15) are connected to one side of said photosensitive 
elements (17), and switches (16) are connected yia individual electrodes (14) to the other side of 
said photosensitive elements. Also, the anodes of blocking diodes (15) are connected to common 
electrode (13). Said common electrode (13) is connected through power source (11), load resistor 
(12) and current detecting means (18) to the other side of switches (16). In the real-time system^ 
with said circuit constitution, switches (16) switch sequentially so that a change in the resistance 
of photosensitive elements (17) is converted to a change in current, and the photoelectric 
conversion output signal is output with current detecting means (1 8). 

[0014] 

In the following, an example of the constitution of the image sensor of the present 
invention will be explained. Figures 1(A)-(D) are schematic diagrams illustrating portions of an 
example of the constitution. Examples of the constitution of the photoconductive film of the 
photosensitive elements include the single-layer system shown in Figures 1(A) and (B) and the 
laminated system shown in Figures 1(C) and (D). 

[0015] 

In the single-layer system, the photoconductive materials of the present invention are 
dispersed in the same photoconductive layer (1) to form the layer configuration. Conversely, in 
the laminated system, the compositions and types of the photoconductive materials of the present 
invention are different in different photoconductive layers (two layers, that is, first 



photoconductive layer (la) and second photoconductive layer (lb)) to form the layer 
configuration. 

[0016] 

As far as the constitution of the photosensitive elements is concerned, there are the 
following systems: the planar system shown in Figures 1(A) and (C), and the sandwich system 
shown in Figures 1(B) and (D). In the sandwich system, on insulating substrate (3), 
photoconductive layer (1) or photoconductive layers (la), (lb) are sandwiched between upper 
electrode (2a) and lower electrode (2b) on insulating substrate (3). In the sandwich system, the 
thickness of the photoconductive layer becomes the interelectrode spacing, which can be 
controlled easily and at a high precision. This is an advantage. Conversely, in the planar system, 
the advantage is that electrodes (2) are formed at the same time on insulating substrate (3), and it 
has better pinhole resistance than the sandwich system, and as the electrodes can be formed in a 
single step of operation, the operation process becomes easier. 

[0017] 

In the following, the materials and composition for forming the photoconductive 
elements will be explained. The insulating substrate for the image sensor of the present invention 
may be made of transparent glass, ceramic, plastic material or their combination when light is to 
be received from the substrate side. Conversely, when light is to be irradiated from the side of 
the photoconductive film formed on the substrate, it may be an opaque insulating substrate, or a 
substrate prepared by insulating a noninsulating substrate made of metal or the like. 

[0018] 

The individual electrodes and common electrode set on the insulating substrate for 
driving the sensor may be made of aluminum, titanium, vanadium, chromium, manganese, iron, 
cobalt, nickel, copper, zinc, lead, tin, silver, gold, molybdenum, tungsten, or other metal film, or 
laminated film composed of two or more layers of said metals or alloys. As needed, one may 
make use of ITO, indium oxide, or other transparent electroconductive film. This 
electroconductive film may be formed by means of sputtering, vapor deposition, CVD, etc. After 
film formation, photoetching or another method is adopted to form the electrodes in the desired 
shape. Also, one may adopt the industrial methods, such as mask vapor deposition, screen 
printing, lift-off, etc., to form the electrodes, The thickness of the electroconductive film should 
be in the range of 0.001-10 jim, or preferably in the range of 0.01-5 \im. 
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[0019] 

For the planar type which has the individual electrodes and common electrode formed in 
a planar constitution on a substrate (as shown in Figures 1(A) and (C)), after the photoconductive 
film is formed on the insulating substrate, the electrodes are laminated to form the image sensor. 
Conversely, for the sandwich type that has upper electrodes, photoconductive film, and lower 
electrode laminated on a substrate (as shown in Figures 1(B) and (D)), after the lower electrode 
is formed and then the photoconductive film is formed, the upper electrode is laminated using the 
aforementioned material and by means of the aforementioned method to form the image sensor. 
The upper electrode and lower electrode may not be made of the same type of material, and it is 
preferred that the materials be selected so that they do not inhibit the characteristics of the 
photoconductive film. 

[0020] 

The photoconductive film contains the insulating resin, and it contains oxytitanium 
phthalocyanine, and the stilbene compound represented by formula (1) and/or the fluorene 
compound represented by formula (2) as the effective components. As explained above, the 
photoconductive film may be of the following systems: the single-layer system in which 
oxytitanium phthalocyanine and the stilbene compound and/or fluorene compound are dispersed 
in the resin in the same layer, and the laminated system in which a layer having oxytitanium 
phthalocyanine dispersed in the resin and a layer having the stilbene compound and/or fluorene 
compound dispersed in the resin are laminated. 

[0021] 

Examples of the insulating resins that may be used in the photoconductive film include 
epoxy resin, acrylic resin, styrene resin, polyester, polycarbonate, polyacrylate, polyamide, 
polyimide, butyral resin, benzal resin, etc., and they may be selected in consideration of the 
film-forming property, the electrical characteristics of the photosensitive element, etc. Also, one 
may make use of two or more types of the insulating resins to complement the in 
characteristics of the resins, and one may add plasticizer, oxidation inhibitor, etc. 

[0022] 

For the single-layer system of the photoconductive film, the mixing ratio by weight of 
oxytitanium phthalocyanine and the stilbene compound and/or fluorene compound to the 
insulating resin is as follows: 

Oxytitanium phthalocyanine/insulating resin: 1/5-5/1 

Stilbene compound and/or fluorene compound/insulating resin: 1/5-2/1 



[0023] 

For the laminated system of the photoconductive film, the mixing ratio by weight of 
oxytitanium phthalocyanine and the stilbene compound and/or fluorene compound to the 
insulating resin is as follows: 

Oxytitanium phthalocyanine/insulating resin: 1/1-10/1 
Stilbene compound and/or fluorene compound/insulating resin: 1/5-2/1 
When the stilbene compound and fluorene compound are mixed for use, the mixing ratio 
of stilbene compound to fluorene compound is as follows: 

Stilbene compound/said fluorene compound: 1/99-99/1 

[0024] 

If the mixing ratio of oxytitanium phthalocyanine and the stilbene compound and/or 
fluorene compound to the insulating resin is too large, the adhesion of the photoconductive film 
with electrodes and insulating substrate degrades, and the reliability becomes poof. Conversely, 
if said ratio is too small, the photoconductivity decreases and the SN ratio (photbcurrent/dark 
current) cannot be increased. 

[0025] 

For the single-layer system, the thickness of the photoconductive film should be in the 
range of 0. 1 -5 jim, or preferably in the range of 0.2-2 \im. For the laminated system, the 
thickness of the oxytitanium phthalocyanine layer should be in the range of 0.1-2 jxm, or 
preferably in the range of 0.05-1 |im, and the thickness of the layer containing the stilbene 
compound and/or the fluorene compound should be in the range of 0.5-50 \im, or preferably in 
the range of 1-20 |im. The layers of the photoconductive film can be formed easily using various 
methods, such as the dipping method, doctor blade method, spray method, roll coating method, 
etc. 

[0026] 

According to the present invention, the photoconductive film may have oxytitanium 
phthalocyanine and the stilbene compound and/or fluorene compound mixed with each other to 
complement characteristics. Also, one may add other additives to improve the various 
characteristics and stability. In addition, one may set a protective layer for protecting the 
photoconductive layer from the environment and external forces, and a light blocking layer or 
the like having an interpit separating function. Also, one may set a new layer between the 
electrodes as well as the insulating substrate and the photoconductive layer so as to improve the 
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adhesion to the insulating substrate and the electrodes and to improve the electrical 
characteristics between the photoconductive film and the electrodes. 

[0027] 

The types of oxytitanium phthalocyanine used in the present invention include a type 
(Japanese Kokai Patent Application No. Sho 61[1986]-239248), A-type (Japanese Kokai Patent 
Application No. Sho 62[1987]-67094), etc. Also, it is preferred that the I-type (Japanese Kokai 
Patent Application No. Hei 3[1991]-128973) be used. 

[0028] 

As shown in Figure 6, the I-type oxytitanium phthalocyanine has an X-ray diffraction 
pattern with significant peaks at individual Bragg angle positions (2G ± 0.2°) of 9.0°, 14.2°, 23.9°, 
and 27.1°. These peaks are obtained by collecting the upper four points in the peak intensity, and 
they are the major peaks. 

[0029] 

The structure of oxytitanium phthalocyanine is represented by the following formula: 
[Structure 9] 

X Ti«0 N 

MA 

OUT. Y Ou). 

where, Xi, X2, X 3 , and X4 represent chlorine or bromine, and k, m, n and p represent 
integers of 0-4. 

[0032] [sic; 0030] 

Examples of the stilbene compounds represented by formula (1) and the fluorene 
compounds represented by formula (2) are listed in the following Tables 1-7. ■ 
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[0034] 

Embodiment of the invention 

The image sensor of the present invention is manufactured as follows. 



[0035] 

A solution of polyamide resin, combined polyamide resin, methanol, and n-butyl alcohol 
was prepared, and the solution was coated and dried on a substrate with L12O3 electrodes (5) and 
(6) as the common electrode and individual electrodes as shown in Figure 2(A) on a mylar base 
material. Then, I-type oxytitanium phthalocyanine, stilbene compound example (3), 
polyvinylbutyral, and cyclohexanone were mixed, and the mixture was well dispersed by means 
of a sand mill. The mixture was then diluted with tetrahydrofuran to form a paint for forming the 
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photoconductive film. The paint was coated using the dipping method on the mylar substrate 
with a polyamide resin layer, and it was dried to form a photoconductive film. As a result, an 
image sensor was obtained. 

[0036] 

Application examples 
Application Example 1 

A solution was prepared from 4 parts by weight of polyamide (commercial name 
CM-8000, product of Toray Industries, Inc.), 6 parts by weight of combined polyamide 
(commercial name EF-30T, product of Teikoku Chemical Co., Ltd.), 60 parts by weight of 
methanol and 30 parts by weight of n-butyl alcohol. Then, the solution was coated on a substrate 
having In203 electrodes (5), (6) as the common electrode and individual electrodes shown in 
Figure 2(A) on a mylar base material, with a dried film thickness of 0.3 \im. 

[0037] 

Then, 15 parts by weight of I-type oxytitanium phthalocyanine, 10 parts by weight of 
stilbene compound example (3), 15 parts by weight of polyvinylbutyral, and 65 parts by weight 
of cyclohexanone were mixed, and mixture was well dispersed by means of a sand mill. The 
mixture was then diluted with tetrahydrofuran to form a paint for forming the photoconductive 
film with a solid component concentration of 2 wt%. The paint was coated using the dipping 
method on the mylar substrate with a polyamide resin layer, and it was dried to form 
photoconductive film (4) with a dried film thickness of 8 jxm. As a result, image sensor (No. 1) 
was obtained. In this application example, the order of laminating the electrodes and 
photoconductive film is the reverse of that shown in Figures 1(A) and (C). 

[0038] 

A pplication Example 2 

An image sensor (No. 2) was prepared using the same method as that in Application 
Example 1, except that instead of the stilbene compound used in Application Example 1, 
fluorene compound example 53 was used. 

[0039] 

A pplication Example 3 

An image sensor (No. 3) was prepared using the same method as that in Application 
Example 1, except that instead of the I-type oxytitanium phthalocyanine (with X-ray diffraction 
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diagram shown in Figure 7) and the stilbene compound used in Application Example 1, a-type 
oxytitanium phthalocyanine and fluorene compound example 60 were used; 

[0040] 

Comparative Example 1 

In the same way as in Application Example 1, a 0.3-fxm-thick polyamide layer was 
formed on a substrate with ln 2 0 3 electrodes. Then, 15 parts by weight of the I-type oxytitanium 
phthalocyanine of the same type as that used in Application Example 1, 15 parts by weight of 
polyvinylbutyral, and 65 parts by weight of cyclohexanone were mixed, and the mixture was 
well dispersed using a sand mill. Then, the mixture was diluted with tetrahydrofuran to form a 
paint for forming the photoconductive film with a solid component concentration of 2 wt%. Then, 
using the same method as in Application Example 1 , the paint was coated to form a 
photoconductive film with a dried film thickness of 8 ^im. The obtained image sensor is image 
sensor No. 4 for comparison. 

[0041] 

Comparative Example 2 — 

A comparative image sensor (No. 5) was prepared using the same method as that in 
Comparative Example 1, except that instead of the I-type oxytitamuiii phthalocyanine used in 
Comparative Example 1, a-type oxytitanium phthalocyanine was used. 

[0042] 

A pplication Example 4 

A substrate was prepared by forming aluminum electrodes (6a) as individual electrodes 
as shown in Figure 2(B) oh a mylar base material. Then, 15 parts by weight of the I-type 
oxytitanium phthalocyanine, 5 parts by weight of polyvinylbutyral, and 85 parts by weight of 
cyclohexanone were mixed, and the mixture was well dispersed using a sand mill, then, the 
mixture was diluted with tetrahydrofuran to form a paint of the I-type oxytitanium 
phthalocyanine with a solid component concentration of 1 wt%. Then, the I-type oxytitanium 
phthalocyanine paint was coated and dried on a substrate with aluminum electrodes (6a), forming 
a 0.2-nm-thick I-type oxytitanium phthalocyanine layer. 

[0043] 

Then, 10 parts by weight of stilbene compound example 9 and 10 parts by weight of 
polycarbonate (commercial name Panlite L- 1250, product of Teijih Ltd.) were dissolved in 50 
parts by weight of tetrahydrofuran to form a stilbene compound paint. This paint was coated and 
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dried on said I-type oxytitanium phthalocyanine layer to form an 8-^im-thick stilbene compound 
layer. 

[0044] 

Then, on the stilbene compound layer, L12O3 electrodes (5a) as shown in Figure 2(B) 
were formed by vapor deposition, forming image sensor (No. 6). 

[0045] 

A pplication Example 5 

Image sensor (No. 7) was prepared using the same method as that in Application 
Example 4, except that in place of compound example 9 used in Application Example 4, stilbene 
compound example 37 was used. 

[0046] 

A pplication Example 6 

Image sensor (No. 8) was prepared using the same method as that in Application 
Example 4, except that in place of I-type oxytitanium phthalocyanine and compound example 9 
used in Application Example 4, A-type oxytitanium phthalocyanine (with X-ray diffraction 
diagram shown in Figure 8) and fluorene compound example 66 were used. 

[0047] 

A pplication Example 7 

Image sensor (No. 9) was prepared using the same method as that in Application 
Example 4, except that in place of compound example 9 used in Application Example 4, a 
mixture of the stilbene compound example 9 and the fluorene compound example 60 mixed at a 
weight ratio of 1/9 was used. 

[0048] 

Comparative Example 3 

Just as in Application Example 4, a mylar substrate with an aluminum electrode pattern 
was prepared. Then, in the same way as in Application Example 4, an I-type oxytitanium 
phthalocyanine layer was coated. Without forming a stilbene compound layer, the ln 2 0 3 common 
electrode shown in Figure 2(B) was formed by vapor deposition, forming comparative image 
sensor (No. 10). 



[0049] 

Comparative Example 4 

Comparative image sensor (No. 1 1) was prepared in the same way as in Comparative 
Example 3, except that in place of the I-type oxytitanium phthalocyanine used in Comparative 
Example 3, an A-type oxytitanium phthalocyanine was used. 

[0050] 

For image sensors Nos. 1-11, measurement was performed to determine SN ratio 
(photocurrent/dark current), SN ratio after 200 repeated rounds of use, SN ratio after illuminated 
under intense exposure at 1500 lux for 5 min, and the optical response spieed (rise time: Tu, fall 
time: Td), with results listed in Tables 8-10. 

[0051] 

The photoconductive element structure is of the planar type for the image sensors 
prepared in Application Examples 1, 2, 3 and Comparative Examples 1 and 2; The 
photoconductive element structure is of the sandwich type for the image sensors prepared in 
Application Example 4,5,6 and 7 Comparative Examples 3 and 4. The distance between 
individual electrodes is 10>m, and the electrode film thickness is 0.5 jun. 

[0052] 

SN ratio refers to the ratio of photocurrent/dark current in an electric field of 5xl0 4 V/cm 
when a DC voltage is applied to the photoconductive element. The optical response speed refers 
to Tu and Td determined from the photocurrent waveform at 5xl0 4 V/cm (shown in Figure 5). 
As shown in Figure 5, Tu refers to the time for the photocurrent to rise from 10% to 90% of the 
maximum current value, and Td refers to the time for the photocurrent to fall from 90% to 10% 
of the maximum current value. The illumination quantity in measurement of the SN ratio and 
optical response speed is 200 lux using a tungsten lamp. 
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[0053] [sic; 0054] 

As listed in Tables 7-10, for image sensors Nos. 1, 2 and 3, the single-layer system had 
oxytitanium phthalocyanine and stilbene compound and/or fluorene compound dispersed in the 
same layer. Compared with comparative image sensors Nos. 4, 5, 10 and 1 1 free of stilbene 
compound and fluorene compound, they had better characteristics, including higher sensitivity of 
SN ratio, better repeated characteristics and higher exposure resistance performance. Especially, 
laminated system image sensors Nos. 6, 7, 8 and 9 had an SN ratio of exactly 10 3 thus, the 
improvement effect is significant. As far as the response speed is concerned, the improvement 
effect of the image sensors in the application examples over that of the image sensors of the 
comparative examples is significant. Consequently, the effect of the prescribed types of 
oxytitanium phthalocyanine and the prescribed type of stilbene compound and of fluorene 
compounds of the present invention as the effective components is significant. Especially, the 
effect is significant for image sensors Nos. 1, 2, 6, 7 and 9 using I-type oxytitanium 
phthalocyanine as well as a prescribed type of stilbene compound and a prescribed type of 
fluorene compounds. 
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[0054] 

Effect of the invention 

The image sensor of the present invention allows formation of a large photoconductive 
film. As a result, it is possible to form a large (1:1) image sensor. In addition, by using a 
prescribed type of oxytitanium phthalocyanine as well as prescribed types of stilbene and/or of 
fluorene compounds, it is possible to obtain an organic photoconductive element with an 
excellent SN ratio, repeated use characteristics, and high resistance to intense exposure. The 
effect is significant. 

Brief description of the figures 

Figure 1 is a schematic diagram illustrating a portion of an example of the constitution of 
the image sensor of the present invention. 

Figure 2 is a schematic planar view illustrating the array-shaped constitution of the image 
sensor of the present invention. 

Figure 3 is a schematic diagram illustrating an example of the image reading device using 
the image sensor of the present invention. 

Figure 4 is a circuit diagram illustrating an example of the read circuit. 

Figure 5 is a diagram illustrating the waveform of the photocurrent under an electric field 
of5xl0 4 V/cm. 

Figure 6 is an X-ray diffraction diagram of I-type oxytitanium phthalocyanine. 
Figure 7 is an X-ray diffraction diagram of a-type oxytitanium phthalocyanine. 
Figure 8 is an X-ray diffraction diagram of A-type oxytitanium phthalocyanine. 

Brief description of part numbers 
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Figure 1. Schematic diagram illustrating a portion of an example of the constitution of the image 
sensor of the present invention. 

(A) and (B) have a single-layer system, (C), (D) have a laminated system. 
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Legend: 
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Figure 2. Schematic planar view illustrating the array-shaped constitution of the image sensor of 
the present invention. 

Legend : 4 Photoconductive film 

5, 5a, 6 ln 2 0 3 electrode 
6a Al electrode 




Figure 5. Diagram illustrating the waveform of the photocurrent under an electric field of 
5xl0 4 V/cm. 
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Figure 3. Schematic diagram illustrating an example of the image reading device using the image 
sensor of the present invention. 
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Figure 4. Circuit diagram illustrating an example of the read circuit. 

(A) is a circuit diagram illustrating an example of the read circuit of the real-time system. 

(B) is a circuit diagram illustrating an example of the read circuit of the charge storage system. 
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Figure 6. X-ray diffraction diagram of I-type oxytitanium phthalocyanine 



Key: 1 
2 



X-ray intensity 
Bragg angle 



32 





Key: 1 X-ray intensity 
2 Bragg angle 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 
REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



